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(54) RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct block distortion resulting from orthogonal 
transformation of coded image data by using the orthogonal transformation in the unit 
of blocks. 

SOLUTION: Image data read from an image memory 3 in the unit of blocks for each of 
M x N picture elements are subject to orthogonal transformationquantization and 
coding and after an error correction code is added to the processed datathe resulting 
data are modulated and recorded on a recording medium. The reproduced data are 
subject to demodulation and error correctioninverse variable length codinginverse 
quantization processing and inverse orthogonal transformation and then decoded. The 
decoded image data are stored in the image memory 3 in the unit of blocksread in the 
scanning order of a screen and the read image data are given to a block distortion 
correction circuit 18where block distortion is correctedD/A-converted and then the 
result is outputted to a monitor or the like. 



CLAIMS 



[Claim(s)] 

[Claim 1]A recording and reproducing device comprising: 
An encoding means which performs processing of orthogonal 
transformationquantizationand variable length coding one by one to image data 
inputted by a block unit which comprises two or more pixels. 

A record reproduction processing means to perform processing which records image 
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data by which variable length coding was carried out [ above-mentioned ] on a 
recording mediumand reproduces this. 

A decoding means which performs processing of formation of reverse variable 
lengthinverse quantizationand inverse orthogonal transformation one by one to image 
data reproduced [ above-mentioned ]. 

A conversion method which changes into image data of screen scanning order image 
data of a block unit decrypted [ above-mentioned ]and a block distortion correcting 
means to amend block distortion contained in image data changed [ above- 
mentioned ]. 

[Claim 2]A block end detection means by which the above-mentioned block distortion 
correcting means detects a block end contained in image data changed [ above- 
mentioned ]A block distortion detection means to detect block distortion of image 
data changed [ above-mentioned ]A filter means which image data changed [ above- 
mentioned ] passes and amends block distortionThe recording and reproducing device 
according to claim 1 which choosing an output of the above-mentioned filter means 
when the above-mentioned block end and the above-mentioned block distortion are 
detectedand comprising a selecting means which chooses image data changed 
[ above-mentioned ] at the time of others. 

[Claim 3]The recording and reproducing device according to claim 2wherein the 
above-mentioned block end detection means detects based on a synchronized signal 
in sync with the above-mentioned block end. 

[Claim 4]The recording and reproducing device according to claim 2 judging the 
above-mentioned block distortion detection means to be block distortion when a 
difference absolute value of the adjoining pixels at continuous 3 pixels which the 
direction of 2-pixel change was equaland left 2 pixels is smaller than a predetermined 
value. 

[Claim 5]The recording and reproducing device according to claim 2 as for the above- 
mentioned block distortion detection means judging it as block distortion smaller 
[ calculate variation of a pixel within the above-mentioned blockand / a difference 
absolute value of 2 variation ] than a predetermined value when the 2-pixel variation 
of a block end is larger than a predetermined value. 

[Claim 6]The recording and reproducing device according to claim 2wherein the 

above-mentioned filter means is constituted by low pass filter. 

[Claim 7]The recording and reproducing device according to claim 1 wherein the 

above-mentioned conversion method is constituted by image memory and an address 

controller. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates image data to the recording and 
reproducing device which used orthogonal transformation and which carries out 
compression coding processing and carries out record reproduction. 
[0002] 

[Description of the Prior Art]When recording image data etc. in digital recording 
playback equipment conventionallya data compression may be performed in order to 
make record data volume into small capacity. In image data compressiondigital image 
data (generally frame image) is divided into the block of a MxN pixelChange the block 
data by which block division was carried out by orthogonal transformation (discrete 
cosine transform etc.) with recurrenceand data volume is reduced to the orthogonal 
transformation coefficient data by which orthogonal transformation was carried 
outand. When image data is elongatedmoderate quantization which can restore a 
comfortable pictureand variable length coding are performed. After the data which 
records possible becomes irregular (NRZ modulator)the compressed data by which 
the data compression was carried out as mentioned above is inputted into a record 
circuitand is recorded on a recording medium. 

[0003] Drawing 10 is a block diagram showing conventional digital recording playback 
equipment. The A/D converter to which 1 performs an image signal input terminaland 
2 performs analog-to-digital conversion in drawing 10 The image memory in which 3 
accumulates image datathe address controller by which 4 controls the writing and 
read-out address of an image memoryThe orthogonal transformation circuit which 5 
performs orthogonal transformationsuch as DCT (discrete cosine transform)and 
outputs an orthogonal transformation coefficientThe quantization circuit where 6 
quantizes an orthogonal transformation coefficientthe variable-length-coding (VLC) 
circuit where 7 reduces the data volume of quantization dataA modulation circuit to 
make various losses hard to receivewhen a correction code additional circuit for 8 to 
perform the error correction at the time of reproduction and 9 recordand 10 are 
recording reproduction sections which perform record/reproduction. 
[0004]The demodulator circuit where 1 1 restores to a regenerative signalthe error 
correction circuit where 1 2 performs an error correction with the above-mentioned 
correction codeThe reverse variable length-ized (VLD) circuit where 13 transforms 
the reproduced VLC data inversely to quantization dataThe inverse quantizing circuit 
where 14 changes quantization data into an orthogonal transformation coefficientthe 
inverse-orthogonal-transformation circuit which 15 transforms an orthogonal 
transformation coefficient inversely and is accomplished with the original image 
datathe D/A converter to which 16 performs D / A conversionand 17 are the output 
terminals of a picture signal. 

[0005]Nextoperation is explained. At the time of recordthe picture signal inputted into 
the input terminal 1 is changed into a digital signal by A/D converter 2and is written 



in the address which the address controller 4 of the image memory 3 specifies. The 
address controller 4 controls an address to divide the picture of one frame into the 
block unit of a MxN pixeland to read it. The block data of a MxN pixel unit is inputted 
into the orthogonal transformation circuit 5and is changed into an orthogonal 
transformation coefficient. This orthogonal transformation coefficient data is changed 
into quantization data in the quantization circuit 6and this quantization data is 
changed into a variable length code in the VLC circuit 7. A correction code is added 
by the correction code additional circuit 8and after the modulation circuit 9 becomes 
irregularthe coding data is inputted into the recording reproduction section 10and is 
recorded on recording mediasuch as magnetic tape. 

[0006]It gets over in the demodulator circuit 1 land in the VLD circuit 13the 
regenerative data outputted from the recording reproduction section 10 at the time of 
reproduction is changed into quantization dataafter an error correction is performed 
using a correction code in the error correction circuit 15. This quantization data is 
inputted into the inverse quantizing circuit His changed into orthogonal 
transformation coefficient dataand turns into digital image data of the block unit of a 
MxN pixel in the inverse-orthogonal-transformation circuit 15 further. This image data 
is written in the address which the address controller 4 of the image memory 3 
specifies. The reading address of the image memory 3 is controlledand the read image 
data is changed into the picture signal of an analog by the D/A converterand is 
outputted from the output terminal 17 so that the data in a memory may be read to 
the line direction of a screen by the address controller 4. 
[0007] 

[Problem(s) to be Solved by the Invention]In the conventional digital recording 
playback equipment mentioned above. Although the quantization of an orthogonal 
transformation coefficient by which block division was carried out had a great effect 
in reduction of the code amount of orthogonal transformation coefficient datathere 
was a problem called block distortion to the end of a block as the result that big 
image quality deterioration occurred visuallywith the error of the block unit of the DC 
component of an orthogonal transformation coefficient. In that caseby not being 
concerned with an animation and a still picturesince the end of a block is 
immobilizationthe appearance place of block distortion has the feature of not changing. 
[0008]it is what was accomplished in order that this invention might solve the above- 
mentioned problem — a block — it aims at obtaining the digital recording playback 
equipment which can amend the image quality deterioration depended distorted. 
[0009] 

[Means for Solving the Problem]An encoding means which performs processing of 
orthogonal transformationquantizationand variable length coding one by one to image 
data inputted in this invention by a block unit which comprises two or more pixelsA 
record reproduction processing means to perform processing which records image 
data by which variable length coding was carried out [ above-mentioned ] on a 



recording mediumand reproduces thisA decoding means which performs processing of 
formation of reverse variable lengthinverse quantizationand inverse orthogonal 
transformation one by one to image data reproduced [ above-mentioned ]A 
conversion method which changes into image data of screen scanning order image 
data of a block unit decrypted [ above-mentioned ]and a block distortion correcting 
means to amend block distortion contained in image data changed [ above- 
mentioned ] are formed. 
[0010] 

[Function]According to this inventionthe image data coded for every block is recorded 
on a recording medium. If a recording medium is reproducedafter the reproduced 
coded image data is decryptedit will be changed into the scanning sequential image 
data on a screen. The block distortion in this changed image data is amended by the 
block distortion correcting means. 
[0011] 

[Embodiment of the Invention] Drawing 1 shows the embodiment of the digital 
recording playback equipment by this inventionand the explanation which gives 
identical codes to identical parts substantially with drawing 10 and overlaps is omitted. 
In this embodimentit is the composition of differing from drawing 10 in that the block 
distortion correcting circuit 18 by this invention was formed between the image 
memory 3 and D/A converter 17. 

[0012]Since according to the above-mentioned composition the block distortion 
mentioned above by the block distortion correcting circuit 18 is amended and the 
image data read from the image memory 3 by the address controller 4 is inputted into 
D/A converter 16the picture signal removed in the image quality deterioration by 
block distortion can be acquired. 

[0013] Drawing 2 shows the example of composition of the block distortion correcting 
circuit 18. 201 in drawing 2 The input terminal of the image data from the image 
memory 3202 a block end detector circuit and 203 a block distortion information 
generation circuit and 204 A block distortion correcting filterThey are the output 
terminal of image data in which the AND gate was amended for 205 and a selector 
and 207 were amended for 206a delay circuit where 208 delays the select signal of 
the selector 6and a delay circuit where 209 is delayed in the input terminal of a 
synchronized signaland 210 delays inputted image data. 

[0014]Nextoperation is explained. The synchronized signal in sync with the block end 
inputted into the input terminal 209 is inputted into the block end detector circuit 
202and a block end signal (at the time of a block end High) is inputted into AND gate 
205. The image data inputted into the input terminal 201 is inputted into the block 
distortion information generation circuit 203and block distortion information (it is. High 
when distortion is larger than a predetermined value) is inputted into AND gate 205. 
Inputted image data is changed into amendment data with which it is inputted into the 
block distortion correcting filter 204and the image quality deterioration by block 



distortion is not conspicuous. Inputted image data is inputted also into the delay 
circuit 210 with thisand timing with amendment data is adjusted. 
[0015]The output of AND gate 205 outputs the selector signals of Highwhen 
distortion is judged to be size using block distortion information in a block endand it 
controls the selector 206 via the delay circuit 208. Thereby in the selector 
206amendment data is chosen. When other selector signals are Low(s)delay image 
data is chosen from the delay circuit 210. As a resultthe image data by which block 
distortion was amended from the output terminal is outputted. 
[0016] Drawing 3 is a timing'chart explaining operation of the block distortion 
correcting circuit 18. the figure (a) — inputted image data and (b) — as for delay data 
and (f)a block end signal and (d) are [ a synchronized signal and (c) / a block 
distortion signal and (e) / the output correction picture data from the output terminal 
207 and CLK of amendment data and (g) ] clocks. As shown in drawing 3 in a block 
endthe data of the pixel judged that block distortion is size is replaced by amendment 
data. 

[0017] Drawing 4 shows the example of composition of the block end detector circuit 
202. As for a NOR gate and 402a decoder and 410 are the NOT gates a counterand 
403 and 404 401. 

[0018]In the above-mentioned compositionwhen data is horizontally read from the 
image memory 3since a block end appears a fixed cycleit can detect a block end by 
counting the data from the synchronized signal in sync with a block end. The decoder 
403 decodes the cycle in which a block end appearsand the decoder 404 decodes the 
horizontal cycle of a block. NOR gate 401 resets the counter 402 with the output of a 
synchronized signal or the decoder 404. 

[0019] Drawing 5 is an example of composition of the block distortion correcting filter 
204. As for the D form flip-flop (DFF) with which 405 and 406 delay input pixel data 
by 1 pixeland 407an adding machine and 409 are 1/4 coefficient units a double 
coefficient unit and 408. The circuit of this figure constitutes the low pass filter of 
(121)and he is trying to remove the high region frequency component containing a 
block distortion component. 

[0020] Drawing 6 is the 1st example of composition of the block distortion information 
generation circuit 203. As for a subtracter and 506in drawing 6 501 and 502 are [ an 
absolute-value circuit and 509 ] AND gates DFFand 503504505 and 508 EX 
(exclusive) NOR gate and 507. 

[0021] According to the above-mentioned compositionwhen [ which detects the 
direction of 2-pixel change / when the direction of change is equal ] it adjoins in 3 
pixels which continues with the subtracters 503 and 504EXNOR gate 506 output 
serves as High. The difference absolute value of the pixels left 2 pixels by the 
subtracter 505 and the absolute-value circuit 507 is detectedand when a difference 
absolute value is smaller than the threshold THthe sign binary digit of the output of 
the subtracter 508 serves as High (negative). Thereforethe variation of the pixels left 



2 pixels is smaller than the threshold THand when the direction of change does not 
changeit is judged that block distortion is sizeand block distortion information serves 
as High at this time. 

[0022] Drawing 7 is a figure explaining operation of the block distortion information 
generation circuit 203. A dashed line expresses the boundary of a block and O is a 
pixel. In drawing 7 the width A and B shown by the arrow calculates with the 
subtractor 505when the absolute value is below the threshold THit judges that block 
distortion is conspicuousand when it is more than THit is judged that it is an edge 
part of a picture. 

[0023]When detect the direction of change from the pixel value of the subtractor 503 
and 504 block-end right and leftit restricts when a change direction is equaland block 
distortion correcting processing is performed and the peak of a pixel value exists in a 
block endblock distortion correcting processing is not performed. It considers so that 
the peak of a pixel value may not be deleted by this. 

[0024] Drawing 8 is the 2nd example of composition of the block distortion information 
generation circuit 203. As for a subtractorand 708 and 709in drawing 8 701702and 703 
are [ an AND gate and 71 1 ] absolute-value circuits DFFand 704705706 and 707 a 
comparator and 710. 

[0025]The variation of the pixel within a block is calculated with the subtracters 704 
and 705and the comparator 708 compares the difference absolute value of 2 
variationand threshold TH2. The comparator 708 serves as High at the time of 
difference absolute value <TH2. 

[0026]When the 2-pixel variation of a block end is calculated with the subtractor 707 
and the edge of a picture is not contained between blocks by the comparator 709 as 
compared with threshold TH3it is judged as block distortion size and a compensation 
process is performed. The comparator 709 serves as High at the time of the variation 
of a TH3> pixel. 

[0027]Although the picture which the pixel change approximated by detecting 
approximation of the amount of pixel changes within a block ranging over 2 blocks 
existed in this example of compositionsince the block border was includedit judges 
that the amount of pixel change changedand it is judged that block distortion is size. 
[0028] Drawing 9 is a figure explaining operation of the block distortion information 
generation circuit 203 of drawing 8 . A dashed line expresses the boundary of a block 
and O is a pixel. In drawing 9 it is judged that the difference of the width shown by two 
arrows is the two or less threshold THand block distortion is size when the difference 
of the pixel of a block end is the three or less threshold TH. 
[0029] 

[Effect of the Invention]As explained aboveaccording to this inventionthe visual image 
quality deterioration by the block distortion of the reproduced image which was not 
able to be avoided in the digital recording playback equipment which carries out block 
divisioncarries out orthogonal transformation to a MxN pixel unitand carries out a data 



compression to it can be amendedlt became possible to acquire a quality reproduced 
image signal. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing an embodiment of the invention. 
[Drawing 2] It is a block diagram showing the example of composition of a block 
distortion correcting circuit. 

[Drawing 3] It is a timing chart which shows operation of a block distortion correcting 
circuit. 

[Drawing 4] It is a block diagram showing the example of composition of a block end 
detector circuit. 

[Drawing 5] It is a block diagram showing the example of composition of a block 
distortion correcting filter. 

[Drawing 6] It is a block diagram showing the 1st example of composition of a block 
distortion information generation circuit. 

[Drawing 7] It is a characteristic figure for explanation of the 1st example of 
composition of a block distortion information generation circuit of operation. 
[Drawing 8] It is a block diagram showing the 2nd example of composition of a block 
distortion information generation circuit. 

[Drawing 9] It is a characteristic figure for explanation of the 2nd example of 
composition of a block distortion information generation circuit of operation. 
[Drawing 10] It is a block diagram showing conventional digital recording playback 
equipment. 

[Description of Notations] 

3 Image memory 

4 Address controller 

5 Orthogonal transformation circuit 

6 Quantization circuit 

7 Variable-length-coding circuit 
10 Recording reproduction section 

13 Reverse variable-length circuit 

14 Inverse quantizing circuit 

15 Inverse-orthogonal-transformation circuit 
18 Block distortion correcting circuit 
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